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BBEAEHI1E 

AnR peweHHR PRAa ~H3H4eeKHX 3aAa4 Ha HMnynbeHoM peaKTope 011~11 
B Te4eHHe MHOrHX neT npOBOARTeR HeeneAOBaHHR yrnoeo~ 3aBHeHMO­
eTH ynpyroro paeeeRHHR KHn03neKTpOHBOnbTH~X He~TpOHOB RApaMH e 
Henonb30BaHHeM MeTOAa epeMeHH nponeTa 11-7l. CpeAH TPYAHOeTe~, 
KOTOp~e HeOfiXOAHMO npeOAOneTb AnR nony4eHHR eB060AH~X OT OWHfiOK 
pe3ynbTaTOB, MO*HO B~AenHTb, B 4aeTHOeTH, eneAY~~He: 

1/ B yenOBHRX HeB~eOKOrO 3HepreTH4eeKOrO pa3peweHHR H ey~eeT­
BeHHOH 3HepreTH4eeKOH 3aBHeHMOeTH KaK H3MepReM~X BenH4HH, TaK 
H napaMeTpOB yeTaHOBKH HeOfiXOAHMO npaBHnbHO onpeAenHTb 3~eKTHB­
HyO 3HeprHO, K KOTOpOH eneAyeT OTHeeTH aHH30TpOnHO paeeeRHHR, 
H3MepeHHYO B AaHHOM HHTepeane epeMeH nponeTa; 

2/ B03MO*H~ OWHfiKH H3-3a HenpaBHnbHOrO y4eTa ~OHa, oeofieHHO 
OT HeHTPOHOB, paeeeHBaeM~X o6pa3~0M B pe3ynbTaTe nepepaeeeRHHR 
B 3KenepHMeHTanbHOM OOMe~eHHH; 

3/ no*HYO aHH30TponHO B~3~BaeT BOAOpoA, KOTOp~~ MO*eT npHeyT­
eTBOBaTb B HeeneAyeMOM 06pa3~e B BHAe enarH B nopowKe HnH ~Tb 
aAeOpfiHpOBaHHWM B MeTanne /3TO Hafin~Aanoeb B H3MepeHHRX e naHTa-
HOM /2,8/j. • 

PeweHHe nepBOH H3 nepe4HeneHH~X npo6neM eoeTORnO B TOM, 4TO 
B Ka4eeTBe 3~KTHBHOH fipanaeb epeAHRR B3BeWeHHaR 3HeprHR, TaK 
KaK K03~H~HeHT~ aHH30TpOOHH paeeeRHHR W 1 H w 2 /eM. HH*e/ - npH­
MepHO nHHeHHWe ~yHK~HH 3HeprHH He~TpOHOB, a B Ka4eeTBe eeea 6pa­
noeb npOH3BeAeHHe eneKTpa HeHTpOHOB H 3~eKTHBHOeTH AeTeKTopa. 
BTopaR TPYAHOeTb 06XOAHnaeb 6naroAaPR TOMy, 4TO, eo-nepB~X, 11 BH­
AHM~e11 AeTeKTOpOM 4epe3 BXOAHOe OKHO B era 3a~HTe MaeeHBHWe 
npeAMeT~ 6wnH He finH*e -5 M H, BO-BTOp~X, OKHO noeTORHHO nepe­
KPWTO enoeM B 4C TO~HHOH 15 MM, He nponyeKaBWHM 3aMeAnHBWHeeR 
B KOMHaTe HeHTPOHW. TpeTbR npo6neMa, oenO*HeHHaR TeM, 4TO 1/v -
AeTeKTOp perHeTpHpyeT paeeeRHHWe BOAOPOAOM HeHTpOH~ e 6onbWeH 
3~eKTHBHOCTbO, 4eM paeeeRHHWe HeeneAyeM~M o6pa3~0M, pewaeTeR 
nH60 nyTeM Henonb30BaHHR 116e3BOAOpoAH~X11 o6pa3~0B, nH60 H3Mepe­
HHRMH TOnbKO B 3aAHeH nonye~epe, 4TO pe3KO nOB~WaeT Tpe6oeaHio1R 
K eTaTio1eTH4eeKOH T04HOeTH H3MepeHHH. 

Pa3BHTaR a noeneAHHe roA~ TeXHHKa nony4eHio1R KBa3HMOHoxpoMaTio1-
4eeKio1X HeHTpoHOB e OOM~bO pa3nH4H~X ~lo1nbTPOB /eM., HanpHMep/8-lV 
no3BOnReT H3MepRTb yepeAHeHH~e no pe3oHaHeaM AH~e~H~HanbH~e 
ee4eHHR paeeeRHHR Ha eTa~lo10HapH~x peaKTopax. CoanaAeHHe *e pe-
3ynbTaToB, nony4aeMWX ABYMR pa3nH4H~MH MeTOAaMio1, OOB~waeT lo1X 
HaAe*HOeTb, HfiO B03MO*H~e OWH6KH B pa3H~X MeTOAio1KaX npORBnROTeR 
no-pa3HOMy. TaK, lo13 Tpex ynoMRHYT~x s~we TPYAHOeTe~ e lo13MepeHio1RX 
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Ha ~HnbTpOBaHHOM ny4Ke nepeaR OTCyTCTByeT npaKTH4eCKH nonHOCTb~, 
BTOpaR ocna6neHa 6naroAapR OTCyTCTBH~ HHTeHCHBHOH BCn~WKH 6~CT­
p~X HeHTpOHOB, a TpeTbR MO~eT 6~Tb ocna6neHa B pe3ynbTaTe npHMe­
HeHHR noporoBOH perHCTpa~HH HeHTPOHOB. 

HH~e npHBOAHTCR cpaeHeHHe MeTOAHK H3MepeHHR H HeKoTop~x pe-
3ynbTaToe, nony4eHH~x a Ay6He no MeTOAY apeMeHH nponeTa H a 
KHeee Ha ~HnbTpoeaHHOM ny4Ke c 3HeprHeH 144 K3B. 

H3MEPEHI-UI 

npHMeHReMaR B nocneAHHe rOA~ MeTOAHKa H3MepeHHH no epeMeHH 
nponeTa OnHcaHa B pa6oTe141 H COCTOHT B cneAY~~eM. B ny4Ke AHa­
MeTpOM 15 eM peaKTopa H6P-30, pa6oTa~~ero a 6ycTepHOM pe~HMe 
C nonyWHPHHOH BCn~WKH -4 MKC, Ha nponeTHOH 6a3e 250 M ycTaHae­
nHeaeTCR nnocKHH o6pa3e~, ~enHKOM HaXOAR~HHCR a ny4Ke. PacceH­
eaeMble HeHTPOHbl perHCTpHpy~TCR nepeMe~aeMOH no yrny 6aTapeeH 
nponop~HOHanbH~X 3He-c4eT4HKOB C AaBneHHeM OKOnO 10 aTM H o6-
~HM pa604HM 06DeMOM -8 n, KOTOpaR HaXOAHTCR B 3a~HTe H3 napa~HHa 
C 84 C Ha paCCTORHHH - 90 CM OT paCCeHBaTenR. npH n~60H ycTaHOB­
Ke AeTeKTOpa perHCTpHpy~TCR HeHTPOH~, pacceHeaeM~e B HHTepeane 
+10° oT cpeAHero yrna. 
- YcTaHOBKa AnR H3MepeHHH Ha peaKTope BBP-M B KHeBe 6~na CAe­
naHa no TOH me cxeMe, HO HMeeT MeHbWHe pa3Mep~. ny40K HeHTpOHOB 
CO cpeAHeH 3HeprHeH 144 K38 H 3HepreTH4eCKOH nonyWHPHHOH -20 K38 
~OpMHpyeTCR ~HnbTpOM H3 KpeMHHR .TOnWHHOH 16 7. 'i I"'.M, a.tMP.f'T .n.IA;:o-

MeTp 4 eM H o6ny4aeT nHwb 4aCTb o6pa3~a. AeTeKTopoM cny~HT npo­
nop~HoHanbH~H CH 4-c4eT4HK c AaeneHHeM oKono 10 aTM H pa6o4HM 
06DeMOM- 0, 16 n, HaXOAR~HHCR B nOABH~HOH 3a~HTe H3 CBHH~a H 6o­
pHpOBaHHOro nonH3THneHa Ha paCCTORHHH -27 CM OT pacceHBaTenR. 
npH 3TOM MaKCHManbHaR HeOnpeAeneHHOCTb yrna paCCeRHHR COCTaBnReT 
~4°.AnR AHCKpHMHHa~HH no604HOro nHKa HeHTpOHOB C 3HeprHeH -50 K3B, 
TaK~e B~XOAR~HX H3 KpeMHHR, B CXeMe perHCTpa~HH HMnynbCOB AeTeK­
TOpa ycTaHaenHeancR nopor- 60 K38. 

XapaKTepHCTHKH Hcnonb3oeaewHXCR pacceHBaTeneH AaH~ a Ta6n.1. 
npH yrnax paCCeRHHR * (} < 90 ° paCCeHBaTenb yCTaHa8nH8aeTCR nOA 
yrnoM 45° K ny4Ky "Ha nponycKaHHe", TO ecTb o6pa~eH K peaKTopy 
H AeTeKTOpy pa3H~MH CTOpOHaMH,a npH () ~,90°- TOme nOA yrnoM 45°, 
HO 11 Ha OTpa~eHHe 11 ,TO eCTb K peaKTOpy H AeTeKTOpy o6pa3e~ o6pa~eH 
OAHOH H TOH me cTopoHOH. AnR y4eTa ~Ha npH Ka~AOM yrne npo80AH­
nHcb H3MepeHHR c o6pa3~0M H 6e3 o6pa3~a. BKnaA ~oHa 8 c4eT AeTeK­
Topa C HaH6onee TOHKHM o6pa3~0M 119Sn npH 3HeprHH HeHTpOH08 OKO­
no 140 K3B cocTaenRn a Ay6He AnR pa3Hb1X yrnoe 45-62%, a a KHe8e -
33-55% COOTBeTCTBeHHO, AnR 6onee 11 TOnCT~X11 o6pa3~08 OH,eCTeCTBeH-

* 8 HaCTOR~eH pa6oTe yrnbl H AH~epeH~HanbHble Ce4eHHR OTHOCRTCR 
K na6opaTOpHOH CHCTeMe KOOPAHHaT. 
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Ta6nm.~a I 

06pa3e~ 06ora~eHHe Tonuuma, 
% aT. /6H 

116Sn 97,8 0,0147 

117Sn 92,8 0,0069 

118Sn 98,4 0,0091 

119Sn 88,8 0,0053 

12Dsn 97,1 0,0076 

122 Sn 95,9 0,0075 

124 Sn 97,0 0,0117 

c eCTeCTB, 0,0195 

(CH2)n ecTeCTB, 0,0179 

Nd ecTeCTB, 0,0120 

HO, yMeHbwanc~. A6con~TH~H *e c4eT c 3THM pacceH8aTeneM co­
cTaBnAn 8 KHeBe 2000-4000 OTC4eT08 8 MHHyTy, a npHMepHO AnA TO­
ro *e 3HepreTH4ecKoro HHTep8ana 8 Ay6He - TonbKO 10-17 OTC4eTo8 
8 MHHyTy. 

HecKonbKO 6onbWHH $0H Ha AY6HeHCKOH ycTaH08Ke o6DACHAeTcR 
TeM, 4TO AH8MeTp pacceHBa~ero HeHTpoH~ 803AYWHOro CTOn6a 60nb­
we p83Mepoa o6pa3~a. npHMepHO B 200 pa3 6onbWaR HHTeHCH8HOCTb 
HeHTpoHOB Ha peaKTope BBP-H onpeAenAeTCR cy~ecTBeHHWM pa3nH4HeM 
~HOCTeH, TeneCHWX yrnoa Ha o6pa3e~ H AOneH BWBOAHM~X H3 KaHa­
na HHTepecy~HX HaC HeHTpOHOB. no cpaaHeHH~ c H6P-30 y BBP-M 
nepawe ABe BenH4HHW 60nbwe npHMepHO B 1600 H 340 pa3 COOT8eTcT­
BeHHO, a TpeTbA- a-10 4 pa3 MeHbwe. 

H3MepeHH~ c H30TonaMH onoaa npoBOAHnHCb npH Tpex yrnax: 45, 
90 H 135° - no HeCKOnbKY cepHH AnA Ka*Aoro H30Tona. H3MepeHHR 
B KHeBe C yrnepOAOM, nonH3THneHOM H HeOAHMOM HOCHnH Hnn~CTpaTHB­
HbiH xapaKTep; HX 6wno CAenaHO no OAHOH-ABe cepHH AnA BOCbMH yr­
noa 8 HHTepaane oT 30 AO 135°. 

06PA60TKA H PE3YflbTA~ 

8 HHTeHCHBHOCTb pacCeHBaeMbiX HeHTpOH08, onpeAenAeMy~ KaK pa3-
HOCTb HOpMHpOBaHHbiX no MOHHTOpy ny4Ka H3MepeHHH C o6pa3~0M H 
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6ea o6paa~a, aHoc~n~cb aaa~cR~~e OT yrna nonpaaK~: Ha ocna6ne­
H~e noToKa naAa~~x ~ pacce~aaeM~x HeHTpOHOB a MaTep~ane pac­
ceHBaTenR H Ha ~aMeHeH~e ~eKT~BHOCT~ AeTeKTopa ~a-aa ~aMeHe­
HHR 3Hepr~~ pacce~BaeM~X HeHTpOHOB. 3TO Aenanocb nyTeM AeneHHR 
3KCnepHMeHTanbH~X HHTeHCHBHOCTeH Ha npo~aBeAeH~e ABYX COMHO~~-
TeneH A(0)•£(0). nepB~H ~3 H~X npeACTaBnReT co6oH Mepy yKa-
aaHHOro a~we ocna6neH~R ~ ~MeeT cneAY~~HH BHA 121: 

A(O)-= ....!...=!_xp I~CT[{i+cosec(0-45°lH (O~goo),, 
nCT[ y2+Cosec(0-45°)] 

A(O) "'~z.·Msec f0-135~}-e!Jl(-llu•J2) (0<90o), 
UCT[ y2+COSec(0-135°)] 

rAe n - 4Hcno RAep pacceHaaTenR Ha 1 cM2
; u- nonHoe ce4eH~e 

B3aHMOAeHCTBHR HeHTpOHOB C H~M~. 3TH nonpaBKH BepH~ AnR AOCTa­
T04HO TOHKOrO o6paa~a, KOrAa: 1/ BKnaAOM MHOrOKpaTHOro pacceR­
HHR MO~HO npeHe6pe4b H 2/ ~CT~HHOe Ce4eH~e MO~HO 3aMeH~Tb ycpeA­
HeHH~M no 3HeprH~. 

BTOPOH COMHO~HTenb npeACTaBnReT C060H OTHOWeHHe 3~eKT~BHO­
CTeH AeTeKTOpa npH 3HeprHRX pacceRHH~X H naAa~~HX HeHTPOHOB, 
TO eCTb AeneHHe Ha £(0) npHBOAHT C4eT AeTeKTOpa K 3Hepr~H HeHT­
pOHOB AO pacceRHHR. Y renHea~x C4eT4HKOB a~~eKTHBHOCTb o6paTHO 
nponop~HOHanbHa CKOPOCTH HeHTpOHOB, n03TOMy An~ HHX H AnR RAeP 
pacce~aaTenR c Maccoa~M 4HcnoM L\:::..lU c xopoweH T04HOCTb~ 

3Hef(0)z A;t-1 '• 
A+COSO 

Y BOAOPOAHOrO C4eT4HKa 3~eKTHBHOCTb 3aBHCHT OT 3HeprHH He TOnb-
KO Ha-aa aaBHCHMOCTH OT Hee Ce4eHHR B3aHMOAeHCTBHR HeHTPOHOB C 
ra30M C4eT4HKa, HO H H3-aa HanH4~R nopora perHCTpa~HH HMnynbCOB 
H HX npHMepHO paBHOBepORTHOro pacnpeAeneHHR no aMnnHTYAe OT HynR 
AO MaKCHMyMa. noaTOMy MO~HO HanHCaTb 

1H CTn.iE ') E '-E nap. 
l( 0) = -~-~ '• 

-.,np(E) E-Enop. 

rAe CT np- ce4eHHe n-P pacceRHHR; Enop.- aHeprHR nopora; E ·-= 
{(A+cosO)/(A+1)] 2• E - aHeprHR pacceRHH~x HeHTpoHos, a E-

3HeprHR HeHTpOHOB a ny4Ke. B Ka4eCTBe CTnp YA06Ho nonbaoaaTbCR 
era TeopeTH4eCKHM B~pa~eHHeM C 4HCneHH~MH napaMeTpaMH. 

B Ta6n.2 npHBeAeHbl 3Ha4eHHR cyMMapHbiX nonpaaoK A(0)·£(0) 
a o6eHx MeTOAHKax AnR caMoro "ToncToro" H3 onoaRHHbiX pacceHaaTe­
neH - 116Sn. BHAHO, 4To nonpaaKH 6onbwe anHR~T Ha a6con~TH~e 
HHTeHC~BHOCTH, 4eM Ha aHH30TpOnH~ pacceRHHR. 

HcnpaaneHH~e HHTeHCHBHOCTH HeHTPOHOB, pacceHaaeMbiX H30TonaM~ 
onoaa noA TpeMR paan~4H~M~ yrnaMH, 6~nH ~cnonbaoaaH~ AnR B~4Hc­
neHHR K03~~H~HeHTOB aHH30TpOn~H; npeAnonaranocb, 4TO OHa HMeeT 
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MeTO,!l;HKa 

BpeM.R: npoJieTa 
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Ta5JIHI..Ia 2 

YroJI 

45° goo 135° 

0,886 0,875 0,899 

0,898 0,868 0,871 

J PHc. I . 3HatJeHHH K03tW!Hl.\HeHTOB 
O.J ~ aHH30TponHH w 1 I JieBbie mKaJibii 
~ I I 
0.4 
0,3 

0,2 

0,3 

0,2 
0,3 

0,2 

H w2 npaBbie WKaJibi ,o;JIH ceMH Hao-
TOnOB OJIOBa, noJiytJeHHbJe B OJ.ffi.11 
I cBeTJibie TOtJKHI H B IDIH AH YCCP 
/TeMHWe TO'IKHI B 3aBHCHMOCTH OT 
3HeprHH HefiTpOHOB. 

~pMy paano~eHHR no nonHHOMaM 
Jle~aHApa: 

1 +w 1P 1(oosO) +w 2P2 (cos0). 

3Ha4eH~R K03~H~HeHTOB Wl H w2 
AnR nRTH 3HeprHH, nony4eHH~e Ha 
H6P-30 a Ay6He, H OAHO~ 3Hepr~H -
Ha BBP-M a KHeae, noKaaaH~ Ha 
PHC. 1. Ay6HeHCKHe AaHH~e nony4eH~ 

ycpeAHeHHeM 3-5 He3aBHCHM~X cepHH H3MepeHHH, COBnaAaBWHX B npe­
Aenax CTaTHCTHKH; yKa3aHHble Ha HHX OWHfiKH - cpeAHeKBaApaT~4Hble 

cTaT~CTH4eCKHe. KHeBcK~e AaHH~e nony4eH~ a peaynbTaTe ycpeAHeHHR 
3-7 cep~H, HeCKOnbKO BbiXOAHBW~X aa npeAen~ CTaTHCTHKH; yKa3aHbl 
cpeAHeKBaApaT~4H~e ow~6KH no paa6pocy aHa4eHHH. 

AHanH3HPYR nony4eHH~e AaHHble, BHAHM, 4TO AnR 4 ~30Tonoa 3Ha-
4eHHR w1 np~ E- 144 K3B aaMeTHO a~naAa~T H3 nnaaHOH 3HepreTH4e­
CKOH aaaHCHMOCTH, onpeAenReMOH TpeMR T04KaM~, nony4eHHbiM~ a Ay6-
He, B HHTepaane 100~200 K3B; BblnaAa~T TaK~e HeKOTOpble T04K~ 
B HHTepaane 50~100 K3B. H TO, H APYrOe MO~eT 6~Tb 06DRCHeHO CTa­
THCT~4eCKOH HeonpeAeneHHOCTb~ Ce4eHHR noTeH~HanbHOrO S- H p -pac­
ceRH~R Ha-aa ~nyKTYHPY~~ero aKnaAa AaneK~x ypoaHeH 1121• O~eHKH 
nOKa3biBa~T, 4TO OTKnOHeH~R w1 , CBR3aHH~e C 3THMH ~nyKTya~HRMH, 
AnR KHeacK~x peaynbTaToa H AaHH~x, nony4eHH~x a Ay6He a HH3Ko-
3HepreTH4eCKOH o6nacT~, AOn~H~ 6~Tb a 2-3 paaa 6onbwe /10-15% 



6ea o6paa~a, BHoc~n~cb aas~cR~~e oT yrna nonpaeK~: Ha ocna6ne­
H~e noToKa naAa~~x H pacceHeaeM~x HeHTpOHOB a MaTepHane pac­
ceHBaTenR H Ha ~3MeHeHHe 3¢$eKTHBHOCT~ AeTeKTOpa Ha-aa H3MeHe­
HHR 3Hepr~~ pacce~eaeM~x HeHTpoHos. 3To Aenanocb nyTeM AeneHHR 
3KCnepHMeHTanbH~X HHTeHC~BHOCTeH Ha npOH3BeAeHHe ABYX COMHO~H-
TeneH A(0)•€(0). nepB~H H3 HHX npeACTaBnReT C060H Mepy yKa-
aaHHOro B~We OCna6neHHR H HMeeT cneAY~~HH BHA/21: 

A(O)= ~xp l~a[{i"+cosec(0-45°lll 
na[ v 2 +Cosec ( 0-45°)] 

A(O) =-~.£!.·Cosec !0-135')l-e!P(-nu·J2) (0<90o), 
na[ v 2 +cosec ( 0-135°)] 

rAe n - 4Hcno RAeP pacceHaaTenR Ha 1 cM2 ; u - nonHoe ce4eHHe 
B3aHMOAeHCTBHR HeHTpOHOB C HHMH. 3TH nonpaBKH BepH~ AnR AOCTa­
T04HO TOHKOrO o6paa~a, KOrAa: 1/ BKnaAOM MHOrOKpaTHOrO pacceR­
HHR MO~HO npeHe6pe4b H 2/ HCTHHHOe Ce4eHHe MO*HO aaMeHHTb ycpeA-
HeHH~M no 3HeprHH. 

BTOpOH COMHO*HTenb npeACTaBnReT C060H OTHOWeHHe 3~~eKTHBHO­
CTeH AeTeKTOpa npH 3HeprHRX pacCeRHH~X H naAa~~HX HeHTpOHOB, 
TO eCTb AeneHHe Ha l(O) npHBOAHT C4eT AeTeKTOpa K 3HeprHH HeHT­
pOHOB AO pacceRHHR. Y renHee~x C4eT4HKOB 3~~eKTHBHOCTb o6paTHO 
nponop~HOHanbHa CKOPOCTH HeHTpOHOB, n03TOMy AnR HHX H AnR RAep 
IJdl..l..t:~t:idl t:IlR C MaCCOBbiM 4HCnOM fi~!U C XOpOWeH T04HOCTb~ 
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A+COSO 
Y BOAOPOAHOrO C4eT4HKa 3~~eKTHBHOCTb 3aBHCHT OT 3HeprHH He TOnb-
KO H3-3a 3aBHCHMOCTH OT Hee Ce4eHHR B3aHMOAeHCTBHR HeHTpOHOB C 
ra30M C4eT4HKa, HO H H3-3a HanH4HR nopora perHCTpa~HH HMnynbCOB 
H HX npHMepHO paBHOBepORTHOro pacnpeAeneHHR no aMnnHTYAe OT HynR 
AO MaKCHMyMa. no3TOMy MO~HO HanHCaTb 

1Hf(O) = _!~}~ ~ '-E nop •. , 
."np(E) E-Enop. 

rAe a np- ce4eHHe n-P pacceRHHR; Enop.- 3HeprHR nopora; E' = 
[(A+cosO)/(A+1)] 2 • E - 3HeprHR pacceRHH~x HeHTPOHoe, a E-

3HeprHR HeHTpOHOB a ny4Ke. B Ka4eCTBe anp YA06Ho nonbaoeaTbCR 
ero TeopeTH4eCKHM B~pa~eHHeM C 4HCneHH~MH napaMeTpaMH. 

B Ta6n.2 npHBeAeH~ 3Ha4eHHR cyMMapH~x nonpaeoK A(O)·l(O) 
a o6eHx MeTOAHKax AnR caMoro "ToncToro" H3 onoeRHH~x pacceHBaTe­
neH - 116Sn. BHAHO, 4TO nonpaBKH 6onbWe BnHR~T Ha a6con~TH~e 
HHTeHCHBHOCTH, 4eM Ha aHH30TpOnH~ paCCeRHHR. 

HcnpaeneHH~e HHTeHCHBHOCTH HeHTPOHOB, pacceHBaeM~X H30TOnaMH 
onoea nOA TpeMR pa3nH4H~MH yrnaMH, 6~nH HCnOnb30BaH~ AnR B~4HC­

neHHR K03~~H~HeHTOB aHH30TpOnHH; npeAnonaranOCb, 4TO OHa HMeeT 

4 

) 

] 

MeTOAHKa 

BpeMH nponeTa 

<l>HJlbTPOBaHHbiH 
llY'IOK 

w, 
0,6 •• 

0,4 

q6 

0,4 I' 
0,6 

0,4 I I II 
0,6 

0,4 II 
0,6 

0,4 I I 
0,6 

0,4 
Q,6 •• 

.. 

1225 n I 

120Sn I 
• I I 

"Qsn I 
ue t 

<;n 

It 
"
7
Sn 

"
6
Sn 

W2 

• 
I 

II 

I· 

It 

I, 

+. 

tl 

T a6nm~a 2 

Yron 

45° goo 135° 

0,886 0,875 0,899 

0,898 0,868 0,871 

0,2 T 
.. PHc. I . 3Ha<~eHHH K031ll¢Hl\HeHTOB 
-, aHH30TponHH w 1 I neBbJe mKaJlbJI 

I O,t 
0,3 

0,2 

0,3 

0,2 
0,3 

0,2 

I l ~·= 1 v," 

I ~ ~:: 
• . 0,3 

H W2 lrrpaBble WKaJlbll ,ll;JlH CeMH H30-
T0110B onoea, nonyqeHHbJe B OHJIH 
I CBeTJibJe TO'IKHI H B HJIH AH YCCP 
ITeMHble TO'IKHI B 3aBHCHMOCTH OT 
3HeprHH HeHTpOHOB, 

~PMY paano*eHHR no nonHHoMaM 
Jle~aHApa: 

1 +w 1P 1 (rose)+ w 2P2(cos0). 

0,2 

0,4 1
1 

0,1 

L5~0~~10_0 __ 1~50 __ -L __ ~50---1L00--~t5~0--~[~3~ 

3Ha4eHHR K03~H~HeHTOB w 1 H w2 
AnR nRTH 3HeprHH, nony4eHH~e Ha 
HoP-30 a Ay6He, H OAHOH 3HeprHH -
Ha BBP-M a KHeee, noKaaaH~ Ha 
pHc. 1. AY6HeHCKHe AaHH~e nony4eH~ 

ycpeAHeHHeM 3-5 He3aBHCHM~X cepHH H3MepeHHH, COBnaAaBWHX B npe­
Aenax CTaTHCTHKH; yKa3aHHble Ha HHX OWH6KH - cpeAHeKBaApaTH4H~e 

cTaTHCTH4ecKHe. KHeBcKHe AaHH~e nony4eH~ a peaynbTaTe ycpeAHeHHR 
3-7 CepHH, HeCKOnbKO B~XOAHBWHX 3a npeAen~ CTaTHCTHKH; yKa3aH~ 
cpeAHeKBaApaTH4H~e OWH6KH no paa6pocy 3Ha4eHHH. 

AHanH3HpyR nony4eHH~e AaHH~e. BHAHM, 4TO AnR 4 H30Tonoe 3Ha-
4eHHR w 1 npH E. 144 K3B aaMeTHO B~naAa~T H3 nnaBHOH 3HepreTH4e­
CKOH aaeHCHMOCTH, onpeAenReMOH TPeMR T04KaMH, nony4eHH~MH a Ay6-
He, B HHTepeane 100~200 K3B; B~naAa~T TaK*e HeKOTOp~e T04KH 
B HHTepeane 50~100 K38. H TO, H Apyroe MO~eT 6~Tb o6aRCHeHO CTa­
THCTH4eCKOH HeonpeAeneHHOCTb~ Ce4eHHR noTeH~HanbHOrO S- H p -pac­
ceRHHR Ha-aa ~nyKTYHPY~~ero BKnaAa AaneKHX ypoeHeH 1121. O~eHKH 
nOKa3~Ba~T, 4TO OTKnOHeHHR w 1 ,CBR3aHH~e C 3THMH ~nyKTya~HRMH, 
AnR KHeBCKHX peaynbTaToB H AaHHbiX, nony4eHH~x a Ay6He a HH3Ko-
3HepreTH4eCKOH o6nacTH, AOn*H~ 6~Tb a 2-3 paaa 6onbwe /10-15% 
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PHc.2. YrnoB~e pacnpeAeneHHR HeHT­
~ c 3HeprHeH -144 K3B, pacceH­
BaeMNx rpa~HTOM, nonH3THneHOM 
H HeOAHMOM, 0 - yron pacceRHHR, 
Ha OCRX OPAHHaT - HHTeHCHBHOCTb 
HeHTpOHOB B npOH3BOnb~ eAHHH­
~ax, 

AnR 4eTH~X H30TOnOB H 3-5% AnR He4eTH~X/, 4eM AnR 3HeprHH 132 
H 192 K38 H3-3a 6onbWOH pa3HH~~ B WHPHHaX HHTepaana ycpeAHeHHR. 
4TO KacaeTCR 3Ha4eHHH w 2 npH E •144 K38, TO OHH, ecnH H a~naAa­
~T, TO He3Ha4HTenbHO a cpaBHeHHH C OWH6KaMH COCeAHHX T04eK, Ta­
KHM o6pa30M, Y4HT~BaR a~wecKa3aHHOe, B ~enoM MO*HO KOHCTaTHpo­
BaTb xopowee cornacHe o6oHx peaynbTaToa. 

HaMepeHHe noKaaaHHoro Ha pHc.2 yrnoaoro pacnpeAeneHHR pac­
ceRHHA HeHTPOHOa Ha rpa$HTOaOM o6pa3~e npecneAOaano AaORKY~ 
~enb. Bo-nepa~x, c era noMo~b~ 6wna onpeAeneHa noporoaaA 3Hep­
rHA Enop. AnA 3Toro 3KcnepHMeHTanbHwe T04KH conocTaanAnHcb c 
pac4eTHWMH a aHAe npoHaaeAeHHA CA(O)·r(O) (1+0,2 cosO), rAe 
cornacHo AaHHwM 1181 co6cTaeHHaA aHH30TponHA pacceAHHR yrnepoAOM 
npH E -144 K38 aaAaHa K03$$H~HeHTaMH w 1= 0,2 H w 2 • 0. HaHny4waR 
noArOHKa , noKaaaHHaA Ha pHCYHKe nHHHeA, nony4Hnacb npH C. 27,7 
H Enop .• 60 K38. Bo-aTop~x, H3MepeHHe c o6paa~oM yrnepoAa Hcnonb­
aoaanocb npH aHanHae AaHHWX no pacceAHH~ Ha nonH3THneHe. 

HaMepeHHe c nonH3THneHoawM o5pas~oM 6wno cAenaHo AnA oueHKH 
$aKTOpa ocna6neHHA perHCTpa~HH pacceAHHR Ha npHMeCHOM 80AOPOAe. 
KaK BHAHO H3 PHC.2, HHTeHCHBHOCTb pacceRHHA 6~CTPO naAaeT C yae­
nH4eHHeM 0,' TaK 4TO Y*e npH 60° 20Q-npOl4eHTHaA 11npHMeCb 11 BOAOpo-
Aa K yrnepOAY npaKTH4eCKH He AaeT BKnaAa a perHCTpHpyeMoe 
pacceAHHe. CnnowHaA nHHHA Ha pHCYHKe COOTBeTCTayeT pacceAHH~ 
TOnbKO Ha AApax yrnepOAa, a nyHKTHpHaA - pacceAHH~ Ha BCeX AA­
pax, ecnH 6~ c6poca 3HeprHH npH pacceAHHH Ha npoToHax He npoHc­
XOAHno. npH nony4eHHH KPHBWX HCnOnb30BaHW pesynbTaTW AnA rpa$H­
TOBOrO o6pa3l4a H AH$$epeH~HanbHOe Ce4eHHe n-p pacceAHHA B BHAe 
du/d1l·(11,22/~r )cos 0 6/cp. YKa3aHHWe y 3KcnepHMeHTanbHWX T04eK 
4Hcna noKas~aa~T, ao CKOnbKO pa3 noAaaneHa perHCTpal4HA pacceA­
HHA Ha BOAOPOAe npH AaHHOM yrne. CneAyeT saMeTHTb, 4TO nopor 
60 K3B 6wn aw6paH AnA H3MepeHHH c H30TonaMH onoaa H3 coo6pa*eHHH 
MaKCHManbHOH 3$$eKTHaHOCTH npH AHCKpHMHHal4HH no604HOrO nHKa 
-so K3B. UeHoH He6onbworo noawweHHA nopora nerKo A06HTbCA ropaa­
AO 60nbwero nOAaaneHHA BnHAHHA aOAOPOAa. 

HaKoHe~, TpeTHH pesynbTaT Ha p11c.2 - H3MepeHHA c o6pas~oM 
MeTannH4eCKOrO HeOAHMa, 0 KOTOPOM 6wno H3BeCTHO, 4TO OH COAep­
*HT HeCKOnbKO npo~eHTOB /no 4HCny aTOMOB/ BOAOPOAa. no 3Ha4eHH­
AM HHTeHCHBHOCTH npH 0 = 60 °, 90 ° H 135 ° 6wna npOBeAeHa KpHBaA 
c Wt• 0,449 H w2z 0' 159' a no YAaneHH~ T04eK npH o- 30° H 45° 
OT Hee 6~na ycTaHOBneHa npHMeCb aTOMOB BOAOPQAa B KOnH4eCTBe -4% 
OTHOCHTenbHO 4HCna aTOMOB HeOAHMa. 
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3AKI1104EHHE 

npoBeAeHHble HCCneAOBaHI1R Ha $11nbTpOBaHHOM ny4Ke HeHTpOHOB no­
Ka3anH B03MO*HOCTb AOCTI1meHI1R B~COKOH T04HOCTI1 pe3ynbTaTOB 3a 
KOpOTKOe BpeMR 113MepeHI1H 11 11X COBnaAeHI1e C pe3ynbTaTaMI1, nony4ae­
M~MI1 no MeTOAY BpeMeHI1 nponeTa. no3TOMY MeTOAHKY $HnbTpOBaHHOro 
ny4Ka nepcneKT11BHO 11Cnonb30BaTb AnR 113MepeHHH ycpeAHeHHoro Al1$$e­
peH~HanbHoro Ce4eHHR pacceRHI1R C B~COKOH CTaTI1CTH4eCKOH T04HOCTb~, 
4TO MOmeT OKa3aTbCR none3H~M AnR 6onee T04HOH a6con~THOH npi1BR3-
KI1 3HepreTH4eCKOH 3aBI1CI1MOCTI1 napaMeTpOB Ce4eHI1R, 113MepReMWX no 
BpeMeHI1 nponeTa. np11 3TOM, ecTeCTBeHHO, He06XOAI1MO o6pa~aTb BHI1-
MaHI1e Ha TO, 4T06W 11CCneAyeMwe RApa I1Men11 nnOTHOCTb ypOBHeH,AO­
CTaT04HY~ AnR XOpowero ycpeAHeHI1R no 3HepreTI14eCKOMy 11HTepaany, 
11 BWpe3aeMOMy11 $11nb TpOM, 

none3HWM pe3ynbTaTOM RBnReTCR TaKme 3Kcnepi1MeHTanbHO BWRCHeH­
HaR B03MOmHOCTb nOAaBneHHR peri1CTpa~l111 pacceRHI1R Ha RApax npi1-
MeCHOro BOAOPOAa. np11MeHeH11e AHCKP11MI1Ha~l111 no 3Heprl111 pacceRHHWX 
HeHTPOHOB n03BOnReT cy~eCTBeHHO CH11311Tb Tpe6oaaHI1R K CTeneHI1 
0411CTKI1 paccei1BaTeneA OT BOAOPOAa 11 anar11. 

ABTOp~ C411Ta~T CBOI1M npi1RTHWM AOnrOM 11CKpeHHe no6naroAapi1Tb 
3a 11HTepec 11 BHI1MaHI1e K pa6oTe B.n.BepTe6Horo, a 3a noMO~b 
r.B.3aMwcnoaa H A.A.nowKapeaa. 
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rpe6Hea A.B. H AP· PJ-82-514 
Hsy~eHHe aHH30TpOnHH KHno3neKTPOHB011bTHwx He~TpoHoa, 
ynpyro pacceHaaeMWx AApaMH 

n~HBOAHTCA OnHCaHHe MeTOAHK H3MepeHHA yrnoawx pacnpeAeneHH~ pacCeHBae­
MWX HeHTpoHoa Ha HMnynbCHOM peaKTope H6P-30 OHRH no apeMeHH nponeTa " Ha 
peaKTope BBP-H HRH AH YCCP c HcnonbsoaaHHeM ny~Ka He~TpoHOa, ~HnbTpoaaHHWX 
KpeMHHeM. CpaaHeHHe pesynbTaToa AliA ceMH H30Tonoa onoaa, nony~eHHWX Ha 
o6eHX YCTaH08KaX, nOKa3WBaeT HX YAOBJ1eTBOpHTenbHOe cornacHe. Q6cy*Aa~TCA 
HekOTOpWe OCo6eHHOCTH MeTOAHK, B ~aCTHOCTH, nony~eHHe 3~KTHBHO~ 3HeprHH 
pacceHaaeMWX He~TpoHOB, pa311H~He B ~HaX. noKa3aHo, ~TO nyTeM nOAXOAA~e~ 
AHCKPHMHHa~HH no 3HeprHH Ha ~11bTpoBaHHOM ny~Ke nerkO Ao6HTbCA He~yBCTBH­
TellbHOCTH YCTaHOBKH k pacceAHH~ Ha npHMeCHOM BOAOPOAe o6pa3~a. 

Pa6oTa awnonHeHa a na6opaTopHH He~TpoHHO~ ~H3HKH OHRH. 

Grebnev A.V. · et al. 
The Study of Anisotropy of keV Neutrons 
Elastically Scattered by Nuclei 

P)-82-514 

The description of the measuring techniques of scattered neutron an­
gular dist~lbutions is presented on the IBR-30 reactor (Dubna) with the 
t~me-of-fl agh~ ~ethod and on the VVR-H reactor (Kiev) with the neuteron beam 
falt~red by sal acon.The comparison of the results for seven tin isotopes 
obtaaned on both arrangements shows their satisfactory agreement. Some 
features of the methods are discussed, such as the evolution of average 
energy of scatt~red neutrons, the difference of backgrounds. It is shown 
that the ~nsens1~lvity of the arrangement for neutrons scattered on a hyd­
rogen adm1xt~r~ 1n a sample could be easily achieved by the corresponding 
energy discr1m1nation. 

The investigation has been performed at the Laboratory of Neutron 
Physics, JINR. 
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